Genetic variations represented as single nucleotide polymorphisms (SNPs) vary across the world population. This genetic polymorphism (such as SNPs) plays an important role in pharmacogenomics. SNPs that affects cellular metabolism, by altering the enzyme activity, have an important role in therapeutic outcome. Allele frequencies in number of clinically relevant SNPs within south Indian populations are not yet known. Hence, we genotyped randomly selected unrelated south Indian subjects from different locations of south India representing the heterogeneous ethnic background of the population.
Introduction
The frequencies of genomic variants vary greatly between the different populations. Sequence variations in humans can affect the development of diseases and response to pathogens, chemicals, drugs, vaccines and other agents. Single nucleotide polymorphisms (SNPs) are also thought to be key enablers in realizing the concept of personalized medicine. These polymorphisms can therefore be used to discern small differences both within a population and among different populations.
Heterogeneity in patient response to drug treatment is consistently observed across patient populations. In addition, genetic polymorphisms in drug metabolizing enzymes and other molecules are responsible for much of the interindividual differences in the effi cacy and toxicity for chemotherapeutic agents. [1, 2] Folate, a vitamin of the B group involved in one-carbon group metabolism, plays an important role in DNA synthesis and methylation. Several polymorphisms in the genes involved in folate uptake and biotransformation have been shown to be associated with the risk of cancer and to anticancer drug response. [3] Folate pathway genes are found to be highly polymorphic and, hence, we studied common polymorphisms in and methionine synthesis, in addition to other metabolic functions. The exact function of SHMT2 is not known. [3] The SHMT1 gene is located on chromosome 17p11. rpt occurring most frequently. More repeats have been observed but are rare. [7, 8] The TYMS gene is located on chromosome 18p11.32 and is 15,975 bases in size.
It codes for a protein that is composed of 313 amino acids. CBS (cystathionine-beta-synthase). The protein encoded by this gene acts as a homotetramer to catalyze the conversion of homocysteine to cystathionine, the fi rst step in the trans-sulfuration pathway. Genomic DNA was extracted from whole blood samples using the phenol-chloroform methodology.
Materials and Methods

Sample collection
Genotyping
The MTHFD1 G1958A (rs2236225) 
Statistical analysis
Genotype and allele frequencies were calculated under assumption of Hardy-Weinberg equilibrium (HWE).
The difference in allele frequencies was determined using
Fisher's exact and  2 tests.
Results
The seven SNPs of folate and drug metabolizing pathway genes, namely MTHFD1 G1958A (rs2236225),
CBS T833/844INS68 and SULT1A1 G638A (rs1042028), were analyzed in healthy unrelated south Indian samples [ Table 2 ]. These genes play an important role in pharmacogenomics [ Table 3 ]. Genotype analysis were performed using PCR-RFLP and confi rmed using DNA sequencing from DNA isolated from peripheral blood.
Genotypes for MTHFD1, TYMS, CBS and SULT1A1
were found to conform to the HWE, whereas those for SHMT1, MTR and MTRR were not in HWE. The three Indian population of our study showed 0.66 [ Table 4 ].
Discussion
Our study was designed to analyze the genetic assessed SNPs from genes involved in the biological activity of drug metabolism, DNA synthesis and DNA methlylation. [3] MTHFD1 allelic frequencies were found to be similar to Irish and Canadian populations, while it varied signifi cantly with the Chinese population. [9] [10] [11] We found that the allelic frequencies in the south Indian population are similar to the Caucasians for two SNPs (TYMS and MTR), [14] but they differ signifi cantly from the other populations. [12] [13] [14] [15] [16] [17] MTRR, CBS and SULT1A1 differ signifi cantly from the other populations. [15, 17, [18] [19] [20] [21] Our recent reports on TPMT gene polymorphism from the same population also showed a signifi cant difference in allelic frequency with other populations. [22] These results and MTR 2756G) allele frequencies most similar to the Caucasian population [ Table 4 ]. Likewise, the south Indian population was found to be more similar to the
Rai, et al.: Folate and SULT1A1 gene polymorphisms in south India
S52
indicate that genotype data from one group or subgroup (i.e., nation or ethnicity) should not be overly generalized and applied to genetically distinct groups (i.e., other nations or ethnicities). [1] These observations will have a signifi cant impact in understanding the therapeutic response to various drugs [23] [24] [25] [26] [27] [28] [29] In conclusion, our study confi rmed that great genomic diversity exists among different ethnicities. Our results should be interpreted with some caution, due to the deviation of SHMT1, MTR
and MTRR alleles in HWE. The fi ndings need careful interpretation and confi rmation in studies involving a larger sample size. In a country like India, where we have a mixture of races and a large socio-economic variation, there is a need for initiative in this fi eld to provide the best medical care to all individuals. 
